— % &R X

FEATURE ARTICLES

FEH))I7711 H1T5 DFM il

Design for Manufacturability Technology to Accelerate Advanced Semiconductor Lithography
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Lithography is a key technology supporting the development of large-scale integrations (LSIs) in the process of manufacturing semiconductor

devices.
use of a higher numerical aperture (NA) in the exposure apparatus.

Various techniques have been introduced to extend its resolution limit, as typified by shortening the wavelength of the light source and the
Consideration of manufacturability at the design stage, referred to as design for

manufacturability (DFM), is becoming increasingly essential to achieve a high yield rate in advanced semiconductor manufacturing processes.
With this as a background, Toshiba is promoting the development and acceleration of DFM technology making full use of computational lithography
to establish design and manufacturing processes with a high yield rate in a shorter period of time.
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Flowchart of lithography compliance check (LCC) and hot-spot fixing (HSF)
system
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Automated LCC and HSF interface for design support

RZ L Ea1—Vol.66 No.5 (2011)



HEtFE I ¥ a— 2K FTEDA (Electronic Design
Automation) V—}v%ﬁib\fl//(TW]‘%{’EBiL A5 Tx—

2% AL CLCCE HSF VAT AR EI TF—7 & 7 at 2 Fi
BT, YATANTIEIRELAETYy I F—FDLAT
TMMILCCZEATL, Y MARY M2 d 5, HwT,
HSF Y AFAIZBWTHAY bAEY b OE PN BREE & # T
L, &L — L EBIETA FICESWTBIER 1T, Bl
BIERERICHELCCRETLTH Y MAR Y MEIEEZFEFAL
72IAT, BIEFEAT Oy 77— 5 ROV R— N EiEEIE 0%
5%, —@OWIAEHETITH)ZLIZLY, BZEtHIETH
LA OBBIZIZED ST, wy FARY FORWEERY,
PEDENLA T M &R 52 ENTE 5,

3.3 65 nm7OtAADEAH

YL bR R7-HSF Y A7 2%, 65 nmitfLoary 77—~
WHLTT O A~Y—Y YOI RFRERGEL 720 MEEL 7z
BlERS5ITRT,

/T EIO nm O — GO LA T 7 b Tk (K5(a)),
BIERT LA 77 FOHRROBHSHY, 7oL ADIEHD I
SoTHLR T WAy ARy MELTWS, HSFZHW»
TABIEDRER, Ry PARy MEFTO ETFORIE10 nm 3T oK
BB HINCBE L2 %y 32— arbTild, BIEHE

{EERILA TN IEE#RLA 7N

—
HRIBLET
+1 S n m'.-__—’\. -

@ LA7 b RaL—a g

EIE®R
LA7 Ik

Gl
”

5 10 15
BRAARE (%)

EIERTLAT7b EIERLATIh

(b) UVIZ 74708 AT—I
(ED Bh#R)

FERRE (um)

(c) 65 nmittO—HILEARE
LY ZAME (SEME )

St NAM—X
NANTA—=HA

& 7UAR—=Z(-10 %)
T 7#—=H2Z(0.1 um)

SEM : EERRE TS

K5. Ky MARY MEBIEICKBT7TOCAY—I 2V DIEKRF — v bA
Ry MOBIEICEY, VY7 I 7470t AY—Y v am st ¥Ia
L= a Y RO =G FEERIC I RRERERR L 72,

Example of process margin expansion using HSF
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Flow of automated layout modification considering various yield loss factors
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